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An enticing study of prime numbers of the shape 𝑝 = 𝑥2 + 𝑦2
We will study and prove important results on primes of the shape 𝑥2 + 𝑦2
using number theoretic techniques. Our analysis involves maps, actions
over sets, fixed points and involutions. This presentation is readily




𝐿𝑒𝑡 𝑝 > 2 𝑏𝑒 𝑎 𝑝𝑟𝑖𝑚𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟. 𝑇ℎ𝑒𝑛 𝑝 𝑐𝑎𝑛 𝑏𝑒 𝑤𝑟𝑖𝑡𝑡𝑒𝑛 𝑎𝑠
𝑝 = 𝑎2 + 𝑏2 ⟺ 𝑝 𝑖𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚 𝑝 = 4𝑘 + 1.
The theorem was posited by Albert Girard in 1625 and again by
Fermat in 1640. Euler was the first one to proof this theorem. Many
mathematicians have proved this theorem using different methods.
This project is taken from a book called “An Open Door to Number
Theory.”. The whole project consists of 13 exercises, and when we
proved all the exercises, we would have proved the theorem. This
project is an extension of Zagier’s one sentence proof.
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